Introduction
============

Idiopathic cluster of differentiation 4 (CD4)+ lymphocytopenia (ICL) was first defined in 1992 by the US Centers for Disease Control and Prevention (CDC)[@b1-imcrj-7-117] as:

> ...a documented absolute CD4 T-lymphocyte count of \<300 cells/mm^3^ or \<20% of total T-cells on two separate time points at least six weeks apart without evidence of infection on HIV-1 or HIV-2 testing, and without immunodeficiency or therapy related to decrease of CD4 T-cells...

The CDC definition allows the inclusion of patients with pan-lymphocytopenia and normal CD4:CD8 ratio.

ICL is a very rare syndrome with an unknown etiology, not caused by human immunodeficiency virus (HIV)-1, HIV-2, human T-lymphotropic virus type I, or human T-lymphotropic virus type II, and not appearing to be caused by any transmissible agent.[@b2-imcrj-7-117] Sporadic ICL cases are reported from all over the world. There is no apparent predilection to one geographical area. ICL has been observed in patients after the onset of opportunistic infection without known immunocompromisation or immunosuppression.

We are reporting a case of a young Hispanic male who presented with progressive dry cough and shortness of breath, which turned out to be a case of ICL with pulmonary tuberculosis.

Case presentation
=================

A 20-year-old Hispanic male with no past medical history presented to our institution complaining of generalized weakness for 4 weeks, progressive cough with yellowish sputum, as well as persistent shortness of breath for 3 weeks, and intermittent fever and chills for 3--5 days prior to admission. Family history was remarkable only for coronary artery disease in his father. He denied smoking, alcohol, and using illegal drugs. He had lived with his girlfriend for 2 years and stated to be monogamous over this period. He reported a total of two sexual partners in his life. He was born in Texas and had not traveled outside the US for the last 12 years. Physical examination revealed a cachectic and tachypneic patient in no acute distress with bilateral diffuse crackles and rhonchi. The initial laboratory workup was within normal limits. Computed tomography of the chest ([Figure 1](#f1-imcrj-7-117){ref-type="fig"}) showed diffuse tree-in-bud nodularity, bronchiectasis, and thick-walled cavities in the upper lobes and moderate right simple pleural effusion. The HIV-rapid enzyme-linked immunosorbent assay test was reactive. The acid-fast bacilli sputum test was positive, and the patient was started on combination treatment for tuberculosis. The patient improved clinically over the next 3 days. The HIV Western blot test was negative; the viral load was undetectable. The CD4+ and CD8 counts were low (124 and 185, respectively) with a low CD4:CD8 ratio of 0.7. Further workup including immunoglobulin A, immunoglobulin G, and immunoglobulin M levels, urine protein electrophoresis, and serum protein electrophoresis was unremarkable. The pleural fluid cytology revealed atypical lymphocytes consistent with the established diagnosis of pulmonary tuberculosis. Further imaging of the abdomen and pelvis showed no abnormalities.

In addition, 8 weeks after discharge the patient was seen in clinic. He was taking his medication to treat tuberculosis and had regular health care follow-up. He was found to be completely asymptomatic with a CD4+ count of 188 cells/mm^3^. The repeated HIV test was negative, and the viral load was undetectable. After finishing his treatment for tuberculosis, he was evaluated in clinic, had a CD4+ count of 212 cells/mm^3^, and remained asymptomatic.

Discussion
==========

With the increased incidence of acquired immunodeficiency syndrome and the related risk of opportunistic infections, the public attention was higher to investigate more about possible other associations. The CD4+ T-lymphocyte is reduced in HIV infection as well as in ICL, and the opportunistic infections that affect patients with ICL are similar to those in HIV-positive patients with low CD4+ T-lymphocyte counts.[@b3-imcrj-7-117]

In our patient, the initial presentation with a false-positive HIV test might be attributed to the existing infection with tuberculosis. Several reports described this association over the last 20 years.[@b4-imcrj-7-117],[@b5-imcrj-7-117] However, HIV screening must be considered in the presence of tuberculosis or other opportunistic infections in a low-risk patient, as in our case.

In 1993, the CDC reviewed 23,179 cases in its acquired immunodeficiency syndrome reporting registry and discovered 47 cases that met the diagnostic criteria for ICL. There was no detectable bias of the age at diagnosis or in the sex of the patients (29 males and 18 females).[@b6-imcrj-7-117] No cases of ICL were identified among the 2,028 screened blood donors.[@b7-imcrj-7-117]

The etiology of ICL is unknown and not clearly understood. A few observational studies have suggested the role of various immune defects and their association to CD4+ lymphocyte function. Apoptosis of CD4+ lymphocytes or the activation of CD4+ due to an unidentified pathogen stimulation could be factors that result in the development of ICL.[@b8-imcrj-7-117],[@b9-imcrj-7-117] Genetic predisposition may also be involved. However, very few familial cases have been reported who presented with ICL.[@b10-imcrj-7-117],[@b11-imcrj-7-117] The human leukocyte antigen-D (HLA-D) related CD4+ cells were discovered to be higher in patients with ICL compared to the control group.[@b8-imcrj-7-117] ICL-affected patients tend to have a progressive decline of CD4+ lymphocyte cell count; whereas, HIV-infected patients have a slower decline of CD4+ lymphocyte cell count. Several reports have demonstrated the expansion of γδ T-cells as a result of T-cell redistribution or concomitant infection.[@b12-imcrj-7-117],[@b13-imcrj-7-117]

A differential diagnosis for CD4+ lymphocytopenia includes: autoimmune disorders; malignancy; infectious causes; medication-induced; or other primary immunodeficiency diseases or syndromes.[@b14-imcrj-7-117]--[@b18-imcrj-7-117] The HIV infection is the most common differential diagnosis of low CD4+ lymphocytopenia. Bacterial, fungal, parasitic, and viral infections can depress the CD4+ count; however, the CD4:CD8 ratio remains unaffected.[@b19-imcrj-7-117],[@b20-imcrj-7-117] *Cryptococcus* is the most common cause of opportunistic infection in ICL, followed by *Mycobacterium* and herpes zoster virus. Kaposi's sarcoma in ICL patients is associated with a severe reduction of CD4+ counts in combination with hypogammaglobulinemia or steroid therapy.[@b21-imcrj-7-117],[@b22-imcrj-7-117]

Hematological malignancies have also been proposed to cause CD4+ lymphocytopenia. Ayoub et al described the association between non-Hodgkin's lymphoma (mucosa-associated lymphatic tissue, large cell lymphoma, and Burkitt's lymphoma) with lymphocytopenia and a normal CD4:CD8 ratio.[@b23-imcrj-7-117] Patients with ICL may have a predisposition for developing cervical neoplasias, depending on the human papillomavirus type.

According to several studies, ICL was present in patients with various autoimmune disorders.[@b24-imcrj-7-117]--[@b26-imcrj-7-117] The risk of opportunistic infections in autoimmune patients with CD4+ lymphocytopenia is not known. Glück et al demonstrated in a cross-sectional study of 97 patients with autoimmune disease that the effect of immunosuppressive therapy is associated with higher infection rate and decrease of CD4+ T-lymphocyte cell counts.[@b27-imcrj-7-117] Cyclophosphamide caused a more profound decrease in lymphocytes and CD4+ cells (\<250 cells/mL) compared to methotrexate or azathioprine.

The therapy of ICL includes treating the underlying cause. Prophylactic treatment for opportunistic infections is considered an experimental approach. A few reports have demonstrated an improved CD4+ T-lymphocyte cell count with antimycobacterial treatment in ICL patients with mycobacterial infections.[@b28-imcrj-7-117] ICL seems to persist despite treatment and remission in those with an autoimmune disorder.

Pneumococcal prophylaxis is recommended when the CD4+ T-cell count is \<200 cells/uL.[@b29-imcrj-7-117] Lifetime prophylaxis is indicated for cryptococcosis and relapsing herpes infection. Females should be screened for cervical neoplasia every 6 months. Prophylaxis and treatment for hepatitis B and hepatitis C infection should be similar to the established recommendations for patients with HIV infection.

Conclusion
==========

Clinical features of ICL range from being asymptomatic to life-threatening complications that are similar to the clinical course of patients with HIV infection. The simultaneous occurrence of opportunistic infections often permits the detection of new onset of ICL. Established guidelines for the treatment of idiopathic and non-HIV-related secondary CD4+ lymphocytopenia are not available, and current recommendations are controversial. This is mainly due to its rarity and unknown etiology or natural disease course. ICL should be considered in the absence of any immunodeficiency disorder or immunosuppressive therapy associated with decreased CD4+ T-lymphocyte cell count. Early consideration and recognition of the disease can allow for a more purposeful and systemic approach to screening and therapy.
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